One of the ''gold standard'' techniques for postmortem confirmation of scrapie diagnosis in sheep and goats is immunohistochemical examination of brain tissue. Active surveillance for scrapie is mainly performed by rapid diagnostic tests on the basis of postmortem immunochemical detection of prion protein (PrP) in the obex tissue. The aim of this study was to determine the performance of 2 rapid tests, Prionics-Check LIA (a chemiluminescence sandwich enzyme-linked immunosorbent assay) and Prionics-Check Western blot for scrapie diagnosis when applied to brain areas other than the obex, in comparison with the recognized immunohistochemistry. Prion protein was detected in the obex, cervical spinal cord, and thalamus from all the scrapie-positive sheep by the 3 tests. Western blot and LIA were negative in other areas of the brain, although weak immunohistochemical staining was detected. The results show that the 2 rapid tests studied may detect PrP in brain areas other than the obex, although with a lower sensitivity than immunohistochemistry when there is minimal PrP deposition.
Scrapie is a naturally occurring transmissible spongiform encephalopathy in sheep and goats in which the abnormal form of the prion protein (PrP sc ) may be widely distributed in the central nervous system (CNS) and in the lymphoreticular system. 11, 12 In naturally infected sheep and goats, PrP sc may accumulate in all brain regions, but the distribution of PrP sc within the CNS may vary depending on the genotype or the scrapie strain, or both. 5, 6 The medulla oblongata, at the level of the obex, is the target area of the CNS for scrapie diagnosis, but recently no PrP sc deposits in the obex of atypical scrapie cases have been described. 2 Immunohistochemistry (IHC) and Western blot are considered to be ''gold standard'' methods for PrP sc detection by the Office of International Epizootics (OIE). 9 Scrapie can also be diagnosed using some rapid tests (on the basis of the immunochemical detection of PrP sc ), which are approved by the European Union (EU). 8 However, several studies have reported that some scrapie cases cannot be diagnosed by all the rapid tests approved. 4 The aim of this study was to determine the performance of 2 rapid scrapie diagnostic tests, LIA a (a chemiluminescence sandwich enzyme-linked immunosorbent assay) and Western blot b compared with the IHC technique for the detection of PrP sc in various CNS regions.
Eleven sheep (of the genotype ARQ/ARQ) diagnosed with typical scrapie during the Spanish surveillance program and 1 scrapie-negative sheep were used in the study. The regions of the CNS sampled were: cervical spinal cord, medulla oblongata (obex), thalamus and basal ganglia area, cerebellum, From the National Reference Centre for TSE, Facultad de Veterinaria, University of Zaragoza, 50013 Zaragoza, Spain (Bolea, Monleón, Acín, Monzón, Martín-Burriel, Badiola), and the PRIONICS AG, Wagistrasse 27A, 8952 Schlieren, Switzerland (Schiller, Raeber, Struckmeyer, Oesch). 1 Corresponding Author: Rosa Bolea, National Reference Centre for TSE, Facultad de Veterinaria, C/Miguel Servet 177, 50013, Zaragoza, Spain. and parietal, occipital, and frontal cerebral cortex. The whole brain was removed from all the animals, and transverse sections of approximately 0.5 cm were cut. Each transverse section was divided in 2 symmetrical halves: one half was frozen for rapid tests and the remaining section was fixed in neutral phosphate-buffered 10% formalin and used for IHC. For the rapid tests, samples were homogenized in 10% (wt/ vol) homogenization buffer supplied with the LIA kit, and the same homogenate was used for both LIA and Western blot tests. The whole unfixed transverse sections from cervical spinal cord, medulla oblongata, thalamus, and basal ganglia areas were homogenized with triangle tissue sections of approximately 0.5 g, containing mainly gray matter, obtained from the cerebellar and cerebral cortical areas. LIA a, 3 and Western blot b,10 tests were performed according to the manufacturer's instructions. The IHC was performed as described previously, 7 using the monoclonal antibody 6H4 c as the primary antibody. For comparison of IHC with LIA and Western blot, a subjective assessment of the PrP sc signal was scored from Ϫ to ϩϩϩ in the different areas of the CNS studied as follows. 1) IHC (on the basis of the extent of immunostaining in the whole section): Ϫ no PrP accumulation, ϩ weak PrP accumulation, ϩϩ moderate PrP accumulation, ϩϩϩ strong PrP accumulation; 2) LIA: Ϫ values below cutoff, ϩ values higher than cutoff and lower than or equal to the average of low positive controls, ϩϩ values between the average of low and high positive controls, ϩϩϩ values higher than the average of high positive controls; 3) Western blot: Ϫ negative result, ϩ PrP sc band pattern with weak intensity, ϩϩ PrP sc band pattern with medium intensity, ϩϩϩ PrP sc band pattern with high intensity.
The results of the subjective assessment of the intensities of the PrP sc signals obtained by IHC, Western blot, and LIA in different brain and spinal cord regions from the 11 positive sheep (1-11) are shown in Table 1 . The scrapie-negative control animal did not exhibit PrP sc in any of the regions studied. 
The 3 tests detected PrP sc in the obex, cervical spinal cord, and thalamus from all the scrapie-positive sheep. PrP sc signals by Western blot or LIA were not detected in other areas of the brain of cases where a weak immunohistochemical staining (ϩ) was observed, reflecting a slightly lower sensitivity of Western blot and LIA than IHC in these regions. In cerebral cortex, thalamus and basal ganglia area, a higher variability of the PrP sc signal intensities was observed than in obex, cervical spinal cord, and cerebellum in all 3 tests. The main difficulty when comparing different methods for PrP sc detection arises from the complexity in preparing a homogenous tissue sample that is suitable for all the test procedures. Because homogenization is not applicable to IHC, some of the discrepancy between the results from the rapid tests and the IHC could be a consequence of uneven distribution of PrP sc in the tissue samples, especially in weakly positive samples. However, this is also because of the higher sensitivity of IHC.
These results show that the 2 rapid tests studied may detect PrP sc in brain areas other than the obex, although with a lower sensitivity than IHC when there is minimal PrP sc deposition. Interestingly, IHC was also the most sensitive method for PrP sc detection in the cerebral cortex and cerebellum, the 2 areas of the brain that are most frequently targeted for diagnosis of atypical scrapie. 4 Consequently, in the absence of medulla oblongata samples, other brain areas such as cervical spinal cord, thalamus, or cerebellum could be tested by these rapid tests, followed by confirmation of the diagnosis by the OIE-recommended methods. 9 However, a negative result obtained in areas other than the obex may be a false negative because the medulla oblongata is the initial site of PrP sc accumulation 1 (in the typical scrapie cas-es). In view of the fact that PrP sc accumulation in natural scrapie can be multifocal and given the recent emergence of atypical scrapie cases, a more accurate diagnosis of all scrapie cases may be achieved by testing other areas of the CNS in addition to the obex.
